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(54)nUe: ENDOVASCULAR ELECTROLVnCALLY DETACHABLE GUIDEWIRE TIP 


(57) Abstract 

An artery, vein, aneurysm, vascular malformation or arterial fistula 
is occluded thrtMigh endovascular electrothrombosis by the endovascular 
insertion of a platinum guidewire tip (30) into the vascular cavity followed 
by application of a positive current The guidewire tip (30) is then separat- 
ed from the guidewire by electrolytic separation of the tip from the guide- 
wire (10). A portion (26) of the guidewire (10) connected between the tip 
(30) and the body of the guidewire (10) is comprised of stainless steel and 
exposed to the bloodstream so that upon continued application of a posi- 
tive current to the exposed portion, the exposed portion is corroded away 
at least at one location and the tip (30) is separated from the body of 
guidewire (10). The guidewire (10) and the microcatheter are thereafter re- 
moved leaving the guidewire tip (30) embedded in the thrombus formed 
within the vascular cavity. 



CD 

m 

CO 
H 

I 

CD 

r- 
m 

o 
o 

"D 

-< 


.010-.020 
IN. OU 


wo 91/13592 


1 


PCr/US91/000S7 


5 

ENDOVASCOLAR ELECTROLYTZCALLY DETACHABLE 6UIDEWISE TIP 

10 

Background of thm iBTontion 

1. Flold of tho Invontion 

15 Tho Invantlon rolates to a method and apparatus for 

endovascular olactrothroablc formation of thrombi In 

artarlas, valns, anaurysms, vascular malformations and 
artarlovanous fistulas. 

20 2. Dascrlptlon of the Prior Art 

Approximately 25,000 Intracranial aneurysms rupture 
every year In North America. The primary purpose of 
treatment for ruptured Intracranial aneurysm Is to prevent 
rebleedlng. At the present time, three general methods of 
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•xlst, naasly an •xtravascular, andovascular and 
•xtra-«ndovaseular approach. 

Tha axtravaacular approach is coapriaad of surgary or 
■icroaurgary of th« anauryn or traataant alta for tha 
5 purposa of prasarving tha parant artary. Thia traataant is 
coBBon vith intracranial barry anaurysaa. Tha aethodology 
coaprisaa tha atap of clipping tha nack of tha anauryaa, 
parfoming a autura-ligation of tha nack, or wrapping tha 
antira anauryaa. Bach of thaaa aurgical procaduraa is 

10 parforaad by intrusiva Invasion into tha body and parforaad 
froB outaida tha anauryaa or targat site. General 
anesthesia, craniotoay, brain retraction and arachnoid 
dissection around the neck of the anaxarysa and placeaent of a 
clip are typically required in these surgical procedures. 

15 Surgical traataant of vascular intracranial anauryaa can 
expect a aortality rate of 4-8% vith a aorbidity rate of 18- 
20%. Because of the aortality and aorbidity rate expected, 
the surgical procedure ia often delayed while waiting for the 
best surgical tiaa with the result that an additional 

20 percentage of patianta will die froa the underlying disease 
or defect prior to surgery. For this reason the prior art 
has sought alternative aeans of traataant. 

In the endovascular approach, the interior of the 
anauryaa is entered through the uae of a aicrocatheter. 

25 Recently developed aicrocatheters , such as thoae shorn by 
laglesoB, "Catheter Guidewire", U.S. Patent 4,884,579 and as 
described in Baglesoa, "Catheter for Guidewire Tracking", 
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U.S. Patant 4,739,768 (1988), allov navigation into tha 
carabral artariaa and antry into a cranial anauryaa. 

In auch procaduraa a balloon ia typically attachad to 
tha and of tha aicrocathatar and it ia poaaibla to introduca 

5 tha balloon into tha anauryaa, inflata it, and datach it, 
laaving it to occluda tha aac and nack vith praaarvation of 
tha parant artary. Whila endovaacular balloon aabolization 
of barry anaurysms is an attractiva mathod in situations 
vhara an axtravascular surgical approach is difficult, 

10 inflation of a balloon into tha aneurysm carrias soma risK of 
aneurysm rupture due to possible over-distention of portions 
of tha sac and due to the traction produced while detaching 
the balloon. 

While remedial procedures exist for treating a ruptured 
IS aneurysm during classical axtravascular surgery, no 
satisfactory methodology exists if the aneurysm breaks during 
an endovascular balloon embolization. 

Furthermore, an ideal emboli zing agent should adapt 
itself to the irregular shape of the internal walls of the 
20 aneurysm* On the contrary, in a balloon embolization the 
aneurysmal wall mxist conform to the shape of the balloon. 
This may not lead to a satisfactory result and further 
increases tha risk of rupture. 

Still further, balloon embolization is not always 
25 possible. If the diameter of the deflated balloon is too 
great to enter the intracerebral arteries, especially in the 
cases where there is a vasospasm, complications with ruptured 
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iatraenaial aiMorysBs aay occur. Tbm proc«dur« th«n oust b« 
d«f«rr«d until tbm spam Is rssolvsd and this than incurs a 
risk of rablaadlng. 

In tha axtra-lntravascular approach, an anaurysa is 
5 surgically axposad or staraotaxically raachad with a proba. 
Tha wall of tha anaurysa is than parforatad fron tha outsida 
and various tachniquas era usad to occluda tha interior in 
ordar to pravant it fron rablaadlng. Thesa prior art 
tachniquas includa alactrothronbosis, isobutyl-cyanoacrylata 
10 aabollzatlon, hog-hair eabolizatlon and farromagnatic 
throBbosis. 

In tha usa of alactrothronbosis for axtra-intravascular 
traataant tha tip of a positivaly chargad alsctroda is 
insartad surgically into tha interior of tha anaurysn. An 

15 application of tha positiva charge attracts white blood 
cells, red blood cells, platelets and fibrinogen which are 
typically negatively charged at the noraal pH of the blood. 
The throablc aass is then fomed in the aneurysm about the 
tip. Thereafter, the tip is reaoved. see Xullaa, 

20 "Experiences with Surgical Throabosis of Intracranial Berry 
Aneurysas and Carotid Cavernous Fistulas", j. Neurosurg., 
Vol. 41, Deeeaber 1974; Bosobaebl, "Electrothroabosis 
Carotid-Cavernous Fistula", J. Neurosurg., Vol. 42, January 
197S; Araiti at al., "Electrically Induced Thx-oabosls for the 

25 Treataent of Intracranial Aneurysas and Angloaaa", Excerpta 
Medlca International Congress Series, Auterdaa 1965, Vol. 
110, 651-654; sawyer at al., "Bio-Electric Phenomena as an 
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Etiological Factor in Intravaacular Throabosia", Aa. J. 

Phyaiol., Vol. 175, 103-107 (1953); J. Vitoa at al., 

"Salactiva Vaacular Throaboaia Inducad by a Diract Elactrical 

Currant; Aniaal Expariaanta", J. Natiroradiology, Vol. 5, 
S pagaa 139-152 (1978). Hovavar, aach of thaaa tachniquaa 

involvaa aoaa typa of Intruaiva procadura to approach tha 

anauryaa froa tha axtarior of tha body. 

Tha prior art haa alao daviaad tha uaa of a liquid 

adhaaiva, iaobutyl-cyanoacrylata (IBCA) which polynarizaa 
10 rapidly on contact with blood to fora a fira aaaa. Tha 

liquid adhaaiva ia injactad into tha anauryaa by puncturing 

* 

thm sac with a small nssdla. In ordar to avoid splllaga into 
tha parant artary diiring IBCA in j action, blood flow through 
tha parant artary must ba moaantarily raducad or intarruptad. 

15 Altamativaly, an inflatad balloon may ba placad in the 
artary at tha laval of tha nac)c of tha aneurysm for 
injection. In addition to tha risks caused by temporary 
blockage of the parent artery, the risks of seepage of such a 
polymerising adhesive into the parant artery exists, if it is 

20 not co^)letely blocked with consequent occlusion of the 
artery a 

Still fiurther, the prior art has utilized an air gun to 
inject hog hair through the aneurysm vail to induce internal 
thrombosis. The success of this procedure involves exposing 
25 the aneurysm sufficiently to allow air gun injection and has 
not been convincingly shovn as successful for thrombic 
formations . 
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PttrroaagiMtic thronbosis in thm prior art in axtra- 
intravascular traataants coapriaaa tha ataraotactic placaaant 
of a aagnatic proba against tha sac of tha anaurysa follovad 
by injaction into tha anaurysa by an injacting naadla of iron 

5 aicrospharas. Aggragation of tha microapharaa through tha 
axtravaacular aagnat is follovad by intamauysmatic throabua. 
This traataant haa not baan antiraly auccassful bacauaa of 
tha riak of fragmantation of tha aatallic thrombus whan tha 
axtravaacular aagnat is raaovad* Suspansion of tha iron 

10 povdar in aathyl aathyaathacrylata has baan used to prevent 
fragaantation. Tha treatment has not baan favored, because of 
tha need to puncture the aneurysm, tha risk of occlusion of 
the parent artery, the use of unusual and expensive 
equipaent, the need for a craniectomy and general anesthesia, 

15 and the necessity to penetrate cerebral tissue to reach the 
aneurysm. 

Endovascular coagulation of blood is also well known in 
the art and a device using laaer optically generated heat is 
sho%m by O'Reilly, "Optical Fiber with Attachable Metallic 

20 Tip for Intravascular Laser Coagulation of Arteries, Veins, 
Aneurysms, Vascular Malformation and Arteriovenous Fistulas", 
U.S. Patent 4,735,201 (1988). See also, O'Reilly et al., 
**Laaer Induced Thermal Occlusion of Berry Aneurysms: Initial 
Experimental Results'*, Radiology, Vol. 171, No. 2, pages 471- 

25 74 (1989). O'Reilly placea a tip into an aneuryam by means 
of an endovascular microcatheter. The tip is adhesively 
bonded to a optic fiber disposed through the microcatheter. 
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Optical Mittrgy is transaittttd along tha optic fiber froa a 
raaota laaar at tha proxiaal and of tha aicrocathatar. Tha 
optical anargy haata tha tip to cautariza tha tiaaua 
starrounding tha nacX of tha anaurysa or othar vaacular 
5 opaning to ba occludad. Tha cathatar is provided with a 
balloon located on or adjacent to ita diatal end to cut off 
blood flow to the aite to be cauterized and occluded. 
Noraally, tha blood flow would carry away the heat at the 
cathatar tip, thereby preventing cauterization. The heat in 

10 tha tip alao aervea to aalt the adhesive used to secure the 
tip to the distal end of the optical fiber. If all goea 
well, the tip can be aeparated froa the optical fiber and 
left in place in the neck of the aneuryaa, provided that the 
cauterization ia complete at the saae tiae aa the hot melt 

IS adheaive aelts. 

A thronbus is not foraed froa the heated tip. Instead, 
blood tissue surrounding the tip is coagulated. Coagulation 
is a danatxiration of protein to form a connective-like tissue 
siailar to that vtkLth occurs when the albuaen of an egg is 

20 heated and coagulatea from a clear running liquid to an 
opaque white aolid. The tiaaua characteristics and 

composition of the coagulated tissue is therefore 
substantially diatinct from the throaboaia which is formed by 
the thrombotic aggregation of white and red blood cells, 

25 platelets and fibrinogen. The coagulative tissue is 
substantially softer than a thrombic aass and can therefore 
more eaaily ba dislodged. 


-8- 

O'Reill/s device depends at least in part upon the successful 
cauterization timed to occur no later than the detachment of the heat tip from 
the optic Hber. The heated tip must also be proportionally sized to the neck 
of the aneurysm in order to effectively coagulate the tissue surrounding it to 
5 form a blockage at the neck. It is t>elieved that the tissue in the interior of the 
aneurysm remains sut>stantially uncoagulated. In additicn. the hot melt 
adhesive attaching the tip to the optic Hber melts and is dispersed into the 
adjacent blood tissue where It resolidifies to form free particles within the 
intracranial blood stream with much the same disadvantages which result 
10 from fragmentation of a fen'omagnetic electrothrombosis. 

Therefore, what is needed is an apparatus and methodology which 
avoids each of the shortcomings and limitations of the prior art discussed 
above. 

Brief ^ • *^ary of the Invention 

15 According to one aspect of the present invention there Is provided^ a 

method for forming an occlusion within a vascular cavity having blood 

disposed therein comprising the steps of: 

endovasculariy disposing a guidewire near an endovascular opening 

into said vascular cavity; 
20 disposing a distal tip of sakl guidewire into sakl vascular cavity to form 

said occlusion within said vascular cavity about said distal tip; and 

detaching said distal tip from said gukjewire to leave said distal tip 

within sakl vascular cavity and said occlusion being formed within said 

vascular cavity. 

25 whereby sakj vascular cavity is occluded by said distal tip. and any 

thrombus formed by use of said tip. 

Preferably, the step of disposing the distal tip in the vascular cavity 
further comprises the step of substantially occupying the vascular cavity with 
the distal tip. 

30 In one embodiment the step of substantially occupying the vascular 
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cavrty comprises the step of filling the vascular cavity with a long and pliable 
length of the distal tip. 

The step of detaching the distal tip from the guidewlre preferably 
comprises the step of electrolytically detaching the distal tip from the 
guidewire. 

The step of electrolytically detaching the distal tip from the guidewire 
preferably comprises the step of electrolytically disintegrating at least one 
portion of a connecting segment extending between the guidewire and the 
distal tip. 

The step of electrolytically disintegrating the connecting segment 
preferably comprises the step of electrolytically corroding away at least a 
portion of a coil segment 

The step of electrolytically con-oding the coll segment preferably 
comprises the step of electrolytically disintegrating a stainless steel coil 
segment 

Preferably, an electrical signal is applied to the distal tip to form the 
thrombus by applying a positive direct cun-ent for a first predetermined time 
period. The tip can be detached in at least three different ways. First the 
same current for fomning the thrombosis may also simultaneously be used to 
detach the tip. Second, the current which fomis the thrombosis or initiates 
the continuing formation of the thrombosis during a following period of no 
cun-ent is followed by a current of the same or different magnitude during a 
second time period to effect detachment Third, the thrombosis is fomied 
during a time period during which ttie disintegratable portion of tiie tip is 
an^nged and configured not to be exposed to the blood. The guidewire is 
then repositioned so the disintegratable portion is exposed to eiecti-oiytic 
disintegration in tiie blood by application of ttie same or different level of 
cun-ent for an additional time period to effect detachment 

According to another aspect of ttie invention there is provided a 
guidewire for use in fonnation of an occlusion wittiin a vascular cavity used 
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-lo- 
in combination with a microcatheter comprising: 

a core wire, said core wire having a distal portion susceptit>ie to 
eloctrotytic disintegration in blood; and 

an elongate tip portion extending said core wire for a predetermined 
lineal extent adapted to form said occlusion in said vascular cavity and 
coupled to said distal portion of said core wire, said tip portion for 
endovascular insertion and permanent disposition within a vascular cavity, 
said elongate tip portion not being susceptible to electrolytic disintegration in 
blood, 

whereby endovascular occlusion of said vascular cavity can be 
performed. 

The distal portion may be an exposed stainless steel segment 
The stainless steel segment preferably comprises a coil connected at 
its proximate end to the core wire and connected at its 
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distal end to thm tip portion of the guidevire. 

In on« aabodimont the core wire is extended in a 
threadlike portion concentrically within the stainless steel 
coil froB the distal end of the stainless steel coil to where 
the stainless steel coil is connected to the tip portion of 
the guidewire. 

In another embodiaent the coil defines an interior 
space. The interior space is free and unreinforced. 

The tip portion is a long and substantially pliable 
segnent and is comprised of a material not susceptible to 
electrolytic disintegration within blood. 

In one embodiment the long and pliable segment has a 
length sufficient to substantially fill the vascular cavity 
when inserted therein. 

In another embodiment the long and pliable segment is 
prebiased to form a helix when extended from the 
microcatheter. The helix may have a conical envelope or a 
cylindrical envelope. 

The invention can better be visualized by now turning to 
the following drawings wherein like elements are referenced 
by like numerals. 


Brief DescriptioB of the Drawings 

Figure l is an enlarged partially cross-sectioned side 
view of a first embodiment of the distal end of the guidewire 
and guidewire tip of the invention. 
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Plgur* 2 is an enlarged longitudinal crose section of a 
second eabodiaent of the guidewire and guidevire tip of the 
invention. 

Pigxire 3 is an enlarged side view of a third embodiaent 
of the invention with a microcatheter portion cut away in a 
longitudinal cross-sectional view. 

Figure 4 is a sioplified depiction of the guidewire of 
Figure 3 sho%m disposed within a simple cranial aneurysn. 

Figure 5 is a depiction of the microguidewire of Figure 
4 shown after electrolytic detachment of the guidewire tip. 

Detailed Description of the Preferred Bmbedimeats 


An artery, vein, anourysa, vascular aalfomation or 
arterial fistula is occluded through endovascular 
electrothroabosis by the endovascular insertion of a platinum 
guidewire tip into the vascular cavity followed by 
application of a positive current. The guidewire tip is then 
separated from the guidewire by electrolytic separation of 
the tip from the guidewire. A portion of the guidewire 
connected between the tip and the body of the guidewire is 
comprised of stainless steel and exposed to the bloodstream 
so that upon continued application of a positive current to 
the exposed portion, the exposed portion is corroded away at 
least at one location and the tip is separated from the body 
of the guidewire. The guidewire and the microcatheter are 
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th«r«aft«r reaovad leaving the guidevire tip embedded In the 
throabus foraed within the vascular cavity. 

Figure l Is an enlarged side view of a first eabodlment 
of the distal end of the guidevire and guidevire tip sho%m In 

S paz^lal cross-sectional vlev. A conventional Teflon 
laalnated or slnilarly Insulated stainless steel guidevire 10 
is disposed within a protective aicrocatheter (not shown) . 
Stainless steel guidevire 10 is approxiaately 0.010 - 0.020 
inch (0.254-0.508 am) in diameter. In the illustrated 

10 eabodiaent, guidewlre 10 is tapered at its distal end to form 
a conical section 12 which joins a section 14 of reduced 
diameter which extends longitudinally along a length 16 of 
9uidevire 10. Section 16 then narrows gradually down to a 
thin threadlilce portion 18 beginning at a first bonding 

IS location 20 and ending at a second bonding location 22. 

The stainless steel guidewlre 10, comprised of that 
portion disposed within the microcatheter body, tapered 
section 12, reduced diameter section 16 and threadlike 
section 18, is collectively referred to as a core wire which 

20 typically is 50 - 300 cm. in length. 

Zn the illustrated embodiment the portion of the core 
wire extending from tapered section 12 to second bonding 
location 22 is collectively referred to as the grinding 
length and may typically be between 20 and 50 cm. in length. 

25 Reduced diameter portion 14 and at least part of 

sections 12 and first bonding location 20 may be covered with 
an insulating Teflon laminate 24 which encapsullzes the 
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undATlying portion of guidavlr* 10 to prevent contact with 
the blood. 

A stainless steel coil 26 is soldered to the proxiaate 
end of threadlike portion 18 of guidevire 10 at first bonding 
location 20. Stainless steel coil 26 is typically 3 to lo 
ca. in length and like guidevire 10 has a diaaeter typically 
between 0.010 to 0.020 inch (0.254-0.508 bb) . 

The distal end of stainless steel coil 26 is soldered to 
the distal end of threadlike portion 18 of guidevire lo and 
to the proxiaal end of a platinua secondary coil 28 at second 
bonding location 22. Secondary coil 28 itself foras a spiral 
or helix typically between 2 to 10 n. in diaaeter. The 
helical envelope fomed by secondary coil 28 may be 
cylindrical or conical. Like guidewire 10 and stainless 
steel coil 26, secondary coil 28 is between approxiaately 
0.010 and 0.020 inch (0.254-0.508 aa) in diaaeter. The 
diaaeter of the wire itself foraing stainless steel coil 26 
and coil 28 is approxiaately between O.oOl - 0.005 inch. 

The distal end of secondary coil 28 is provided with a 
platinua soldered tip 30 to fora a rounded and saooth 
teraination to avoid puncturing the aneurysa or tearing 
tissue. 

Although prebiaSed to fora a cylindrical or conical 
envelope, secondary coil 28 is extreaely soft and its overall 
shape is easily defomed. When inserted within the 
aicrocatheter (not sho%m) , secondary coil 28 is easily 
straightened to lie axially within the aicrocatheter. Once 
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dlspossd out of tho tip of tho Blcrocath«t«r, sttcondary coil 
28 fons thm shap« shown in Pigur* 1 and aay similarly b« 
loossly dsformsd to ths intsrior shape of tha aneurysm. 

As will be described belov in greater detail in 
connection with the third embodiment of Figure 3, after 
placement of secondary coil 28 within the interior of the 
aneurysm, a direct current is applied to guidewire 10 from a 
voltage source exterior to the body. The positive charge on 
secondary coil 28 within the cavity of the aneurysm causes a 
thrombus to form within the aneurysm by electrothrombosis. 
Detachment of the tip occiirs either: (1) by continued 
application of current for a predetermined time when the 
portion 18 is exposed to blood; or (2) by movement of the 
wire to expose portion 18 bloc-ci T-M--jv:jd by continued 
cxirrent application for a predetereained time. Ultimately, 
both threadliXe portion and stainless steel coil 26 will be 
completely disintegrated at least at one point, thereby 
allowing guidewire 10 to be withdrawn from the vascular space 
while leaving secondary coil 28 embedded within the thrombus 
formed within the aneurysm. 

Figtire 2 illustrates in enlarged partially cross- 
sectional view a second embodiment of the invention. 
Stainless steel core 32 terminates in a conical distal 
portion 34. Stainless steel coil 36, shown in cross- 
sectional view, is soldered to distal portion 34 of guidewire 
32 at bonding location 38. The opposing end of the stainless 
steel coil 36 is provided with a soldered, rounded platinum 
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tip 40. In thm illustrated «Bbodim«nt, stainless steel core 
wire 32 is approximately 0.010 inch in diaaeter with the 
length of stainless steel coil 36 being approxinately 8 cm. 
with the longitudinal length of platinum tip 40 being between 

5 3 and 10 mm. The total length of guidevire 32 from tip 40 to 
the proximate end is approximately ISO em. 

The embodiment of Figure 2 is utilized in exactly the 
same manner as described above in connection with Figure l to 
form a thrombic suiss within an aneurysm or other vascular 

10 cavity. The embodiment of Figure 2 is distinguished from 
that shoim in Figure 1 by the absence of the extension of 
stainless core 32 through coil 36 to tip 40. In the case of 
the embodiment of Figure 2 no inner core or reinforcement is 
provided within stainless steel coil 36. Threadlike portion 

IS 18 is provided in the embodiment of Figure 1 to allow 
increased tensile strength of the guidewire. However, a 
degree of flexibility of the guidewire is sacrificed by the 
inclusion even I threadliXe tip 18, so that the embodiment 
of Figure 2 provides a more flexible tip, at least for that 

20 portion of the microguidewire constituting the stainless 
steel coil 36. 

It is expressly understood that the helical secondary 
coil tip of the embodiment of Figure 1 could similarly be 
attached to stainless steel coil 36 of the embodiment of 
25 Figure 2 without departing from the spirit and scope of the 
invention. 
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Thinned and thrsadlllctt portion guidavirofl disposad 
concantrically within coilad portions ara wall kno%m and ara 
shown in Antoabkiv, "Disposabla Guidawira*, U.S. Patant 
3,789,841 (1974); flapatka at al., "Guidawira Oavica", U.S. 

S Patant 4,832,047 (1989); BnglaaoB, "Cathatar Guidawira", U.S. 
Patant 4,884,579 (1989); SaaaoB at al., "Guidawlra for 
Cathatars", U.S. Patant 4,538,622 (1985); and Saason at al., 
"Cathatar Guidawira with Short Spring Tip and Mathod of Using 
tha Sana", U.S. Patant 4,554,929 (1985). 

10 Turn now to tha third aabodinant of tha invention as 

sho«m in Figure 3. Figure 3 shows an enlarged side view of a 
guidawire, generally denoted by reference numeral 42, 
disposed within a aicrocatheter 44 shown in cross-sectional 
view. Iiike tha aabodiaent of Figure 1, a stainless steel 

IS coil 46 is soldered to a conical portion 48 of guidawire 22 
at a first bonding, location 50. A thin threadlike extension 
52 is then longitudinally disposed within stainless steel 
coil 46 to a second bonding location 54 where stainless steel 
guidewire 46 and threadlike portion 52 are soldered to a soft 

20 platinuB coil 56. Platinum coil 56 is not prebiased, nor 
does it contain any internal reinforcaaent, but is a free and 
opan coil siailar in that respect to stainless steel coil 36 
of the eabodiaent of Figure 2. 

However, platinum coil 56 is particularly distinguished 

25 by its length of approximately 1 to 50 cm. and by its 
flexibility. The platinum or platinum alloy used is 
particularly pliable and the diameter of the wire used to 
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form platinuB coll 56 is approxiaat«ly O.OOl - 0.005 inch in 
diaaatur. Th^ diatal and of platinua coil 56 is provided 
with a mooth and roxindad platinuB tip 58 similar in that 
rsspsct to tips 30 and 40 of Figures 1 and 2, raspsctivsly. 

S Whan coil 56 is disposed within aicrocatheter 54 , it 

lies along the longitudinal limen 60 defined by aicrocatheter 
44. The distal end 62 of aicrocatheter 60 is then placed 
into the neck of the aneurysa and the guidevire 42 is 
advanced, thereby feeding tip 58 in platinua coil 56 into 

10 aneurysa 64 until bonding location 50 resides in the neck of 
the aneurysa as best depicted in the diagraaaatic cross- 
sectional view of Figure 4. 

Figure 4 illustrates the insertion of the eabodiaent of 
Figure 3 within a vessel 66 with distal tip of aicrocatheter 

15 44 positioned near neck 68 of aneurysa 64. Coil 56 is fed 
into anexirysa 64 until at least a portion of stainless steel 
coil 46 is exposed beyond the distal tip 62 of aicrocatheter 
44. A positive electric current of approxiaately 0.01 to 2 
ailliaaps at 0.1 - 6 volts is applied to guidewire 42 to form 

20 the throabus. Typically a throabus will fora within three to 
five ainutes. The negative pole 72 of voltage soixrce 70 is 
typically placed over and in contact with the skin. 

After the throabus has been formed and the aneurysa 
coapletely occluded, tip 58 and coil 56 are detached froa 

25 guidewire 42 by electrolytic disintegration of at least one 
portion of stainless steel coil 46. In the illustrated 
eabodiaent this is accoaplished by continued application of 
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currant until th« total tiaa of currant application is alaost 
approxiaataly four ainutas. 

At laast ona portion of atainlass ataal coil 46 will ba 
complataly diaaolvad through by alactrolytic action within 3 

S to 10 Binutaa, uatially about 4 minutaa. Aftar saparation by 
alactrolytic diaintagration, guidavira 42, aicrocathatar 44 
and tha raaaining portion of coil 46 still attachad to 
guidawira 42 ara raaovad fron vaaaal 66, laaving anaurysm 64 
coaplataly occludad aa diagraoaatically dapictad in Pigxira 5 

10 by throBbus 74. It will ba appraciatad that tha tima of 
disintagration nay ba varied by altering tha diaansions of 
tha portiona of tha wira and/ or tha currant. 

Tha procaaa ia practiced under fluoroscopic control with 
local aneathaaia at the groin. A tranafanoral nicrocatheter 

15 is utilized to treat the cerebral aneiirysa. The platinum is 
not affected by electrolysis and tha reaaining portions of 
the aicrocatheter are insulated either by a Teflon laaination 
directly on guidewire 42 and/ or by aicrocatheter 44. Only 
tha expoaed portion of the guidewire 46 is affected by the 

20 electrolyaia. 

It haa further been discovered that thrombus 74 
continues to form even after detachaent froa guidewire 42. 
It ia believed that a positive charge is retained on or near 
coil 56 which therefore continuea to attract plataleta, white 

25 blood cells, red blood cells and fibrinogen within aneurysa 
64. 
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Hany aIt«ratioM and aodifications aay b« aad« by tho8« 
having ordinary skill in tha art without departing froa the 
spirit and scops of tha invontion. Tharsfora, it must ba 
understood that tha shape of the tip or distal platinum coil 

5 used in combination with the guidevire according to the 
invention may be provided with a variety of shapes and 
envelopes. In addition thereto, the composition of the 
microguidewire tip may be made of elements other than 
platinum including stainless steel, beryllium, copper and 

10 various alloys of the same with or without platinum. Still 
further, the diameter of the guidewire, various of the 
guidewire described above and the stainless steel coil 
immediately proximal to the detachable tip may be provided 
with differing diameters or cross sections to vary the times 

15 and currant magnitudes necessary in order to effectuate 
electrolytic detachment from the tip. Still further, the 
invention may include conventional electronics connected to 
the proximal end of the guidewire for determining the exact 
instant of detachment of the distal tip from the guidewire. 

20 Therefore, the illustrated embodiment has been set forth 

only for the purposes of clarity and example and should not 
be taken as limiting the invention as defined by the 
following claims, which include all equivalent means whether 
now known or later devised. 
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As used herein the description and claims "479 platinum alloy" refers to a 
platinum alloy comprising 92% platinum and 8% tungsten by weight 479 
platinum alloys may be obtained from Sigmund and Cohen, Mt Vernon, New 
York, New York, United States of America. 
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The claims defining the present invention are as follows: 


1. A method for ^i M'ng an occlusion within a vascular cavity having blood 
disposed therein comprising the steps of: 

endovascularly disposing a guidewire near an endovascular opening into said 

5 vascular cavity; 

disposing a distal tip of said guidewire into said vascular cavity to form said 
occlusion within said vascular cavity about said distal tip; and 

detaching said distal tip from said guidewire to leave said distal tip within 
said vascular cavity and said occlusion being formed within said vascular cavity, 
10 whereby said vascular cavity is occluded by said distal tip, and any thrombus 

formed by use of said tip. 

2. The method of Claim 1 where said step of disposing said distal tip in said 
vascular cavity further comprises the step of substantially occupying said vascular 
cavity with said distal tip. 

15 3. The method of Claim 2 wherein said step of substantially occupying said 
vascular cavity comprises the step of filling said vascular cavity with a long and 
pliable length of said distal tip. 

4. The method of Claim 1 wherein said step of detaching said distal tip from 
said guidewire comprises the step of electrolytically detaching said distal tip from 

20 said guidewire. 

5. The method of Claim 4 where said step of electrolytically detaching said 
distal tip from said guidewire comprises the step of electrolytically disintegrating at 
least one portion of a connecting segment extending between said guidewire and said 
distal tip. 
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6. The method of Qaim 5 where said step of electrolytically disintegrating said 
connecting segment comprises the step of electrolytically corroding away a» least a 
portion of a coil segment. 

7. The method of Qaim 6 where said step of electrolytically corroding said coil 
5 segment comprises the step of electrolytically disintegrating a stainless steel coil 

segment. 

8. The method of Claim 1 wherein said step of disposing said distal tip 
comprises the step of applying aneWritW signal to said distal tip to form said 
thrombus by applying a positive direct current for a first predetermined time period. 

10 9. The method of Qaim 1 wherein said step of detaching said distal tip from 
said guidewire comprises the step of applying a positive direct current to said distal 
tip for a predetermined time period. 

10. The method of Claim 8 wherein said step of deUching said distal tip from 
said guidewire comprises the step of applying a positive direct current to said distal 

15 tip for an additional predetermined time period separate from said first predetermined 
time period. 

11. The method of Claim 8 wherein, in said step of detaching said distal tip from 
said guidewire, the location of detachment of said tip from said guidewire is 
unexposed during said first predetermined time r^riod, and is exposed to blood 

20 during an additional predetermined time period. 

12. A guidewire for use in formation of an occlusion within a vascular cavity 
used in combination with a microcatheter comprising: 

a core wire, said core wire having a distal portion susceptible to elecUolytic 
disintegration in blood; and 
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an elongate tip portion extending said core wire for a predetermined lineal 
extent adapted to form said occlusion in said vascular cavity and coupled to said 
distal portion of said core wire, said tip portion for endovascular insertion and 
permanent disposition within a vascular cavity, said elongate tip portion not being 
5 susceptible to electrolytic disintegration in blood, 

whereby endovascular occlusion of said vascular cavity can be performed. 

13. The guidewire of Claim 12 wherein said distal portion of said core wire is an 
exposed stainless steel segment. 

14. The guidewire of Claim 13 wherein said stainless steel segment comprises a 
10 coil having a proximate and distal end, and connected at its proximate end to said 

core wire and connected at its distal end to said elongate tip portion of said 
guidewire. 

15. The guidewire of Claim 14 wherein said core wire is extended in a threadlike 
portion concentrically within said stainless steel coil from a proximal end of said 

15 stainless steel coil to where said stainless steel coil is connected to said elongate tip 
portion of said guidewire. 

16. The guidewire of Claim 14 wherein said coil defines an interior space, said 
interior space being free and unreinforced. 

17. The guidewire of Qaim 12 wherein said elongate tip portion is a long and 
20 substantially pliable segment and is comprised of a metal not susceptible to 

electrolytic disintegration within blood. 

18. The guidewire of Caim 12 wherein said elongate tip portion is comprised of 
479 platinum alloy. 
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19. The guidcwire of Qaim 17 wherein said long and pliable segment of said 
elongate tip portion has a length sufficient to substantially fill said vascular cavity 
when inserted therein. 

20. A guidewirc for use in formation of an occlusion used in combination with 
5 a microcatheter comprising: 

a core wire, said core wire having a distal portion susceptible to electrolytic 
disintegration in blood; and 

an elongate tip portion extending said core wire for a predetermined lineal 
extent and coupled to said distal portion of said core wire, said tip portion for 
10 endovascular insertion within a vascular cavity, said elongate tip portion not being 
susceptible to electrolytic disintegration in blood, 

wherein said elongate tip portion is a long and substantially pliable segment 
and is comprised of a metal not susceptible to electrolytic disintegration within 
blood, and 

15 wherein said long and pliable segment is prebiased to form a helix when 

extended from said microcatheter, 

whereby endovascular occlusion of said vascular cavity can be performed. 

21. The guidewire of Qaim 20 wherein said helix has a conical envelope. 

22. The guidcwire of Qaim 20 wherein said helix has a cylindrical envelope. 

20 23. The method of Qaim 1 wherein said step of disposing said tip comprises the 
step of disposing said guidewire in a first position relative to said vascular cavity so 
that a disintegratable portion of said tip remains insulated from said blood during 
application of a first electrical signal to said tip, and where said step of detaching 
comprises moving said disintegratable portion of said tip to a second position where 

25 said disintegratable portion is exposed to said blood, applying a second electrical 
signal to said disintegratable portion to electrolytically dissolve said disintegratable 
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portion in said blood. 

24. A guidewirc for use in formation of an occlusion within a vascular cavity 
substantially as hereinbefore described with reference to any one or more of the 
drawings. 


DATED this 23rd day of October, 1992. 
THE REGENTS OF THE UNIVERSITY OF CALIFORNIA 
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